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DETAILED ACTION 

This is in response to amendment filed on 8/29/05 in which claims 1-52 are 
pending. The applicant's amendments have been fully considered but they are moot 
base on the new ground of rejection. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-6, 11-12, 19, 21, 24, 26-29, 42-43, 47 are rejected under 35 
U.S.C. 102(b) as being anticipated by Twitchell et al U.S. Patent No 6,335,767 B1. 

As per claim 1 , Twitchell et al discloses a method of managing distortion in a 
digital communications transmitter in which at least a portion of said distortion is 
introduced by analog-transmitter components, said method comprising: obtaining a 
forward-data stream configured to convey digital information (see fig.5 element data 
stream); training a linear predistorter (see fig.5 element 32 and col.8, lines 46-55) which 
is responsive to said forward data stream and is located upstream of said analog 
transmitter components (see fig.5 element 18) to compensate for linear distortion 
introduced by said analog-transmitter components; and training a nonlinear predistorter 
(see fig.5 element 28 and col.8, lines 56-60) which is responsive to said forward data 
stream and is located upstream of said analog transmitter (see fig.5 element 18) 
components to compensate for nonlinear distortion introduced by said analog- 
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transmitter components. 

As per claim 2, Twitchell et al does teach said linear predistorter comprises a 
first equalizer (see fig. 5 element 32), and said nonlinear predistorter comprises a 
second equalizer (see fig. 5 element 28 and col.8, lines 57-59); said linear-predistorter- 
training activity comprises operating said first equalizer in an adaptive mode to 
compensate for said linear distortion; and said nonlinear-predistorter-training activity 
comprises operating said second equalizer in an adaptive mode to compensate for said 
nonlinear distortion (see fig. 5). 

As per claim 3, Twitchell et al inherently teaches said linear pre-distorter-training 
activity operates said first equalizer in a non-adaptive mode when said second equalizer 
is operated in said adaptive mode; and said nonlinear pre-distorter-training activity 
operates said second equalizer in a non-adaptive mode when said first equalizer is 
operated in said adaptive mode. 

As per claim 4, Twitchell et al does teach wherein said nonlinear pre-distorter- 
training activity occurs after said linear pre-distorter-training activity (see fig.5). 

As per claim 5, Twitchell et al does teach wherein said linear-predistorter- 
training activity comprises determining filter coefficients (see col.8, lines 46-55) for an 
equalizer which filters said forward-data stream. 

As per claim 6, Twitchell et al does teach: down-converting a feedback (see fig.5 
elements 50 or 52 or 54) signal obtained from said analog-transmitter components 
using a digital-subharmonic-sampling downconverter (see fig.5 element 46) to generate 
a return-data stream; and processing (see fig.5 element 46 also performs the 
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processing function) said return-data-stream to generate said filter coefficients. 

As per claim 1 1 , Twitchell et al does teach wherein: each of said linear- 
predistorter-training and nonlinear-predistorter-training activities processes a return-data 
stream obtained from said analog-transmitter components (see fig.5 outputs of element 
46); said forward-data stream exhibits a forward resolution is inherently taught by 
Twitchell; and said return-data stream exhibits a return resolution less than said forward 
resolution is inherently taught by Twitchell. 

As per claim 12, Twitchell et al inherently teaches wherein said return resolution 
is at most four bits less than said forward resolution. 

As per claim 19, Twitchell et al does teach wherein: said analog-transmitter 
components include a power amplifier which is driven by a power-amplifier-input signal 
and which produces a power-amplifier-output signal (see fig.5 element 20); and said 
linear-predistorter-training activity comprises downconverting (see fig.5 element 46) said 
power-amplifier-input signal then downconverting said power-amplifier-output signal. 

As per claims 21, 42, Twitchell et al teaches a digital communications 
transmitter comprising: a source of a forward-data stream configured to digitally convey 
information (see fig.5 element data stream); a nonlinear predistorter (see fig.5 element 
28) coupled to said forward-data-stream source and configured to generate a nonlinear- 
predistorted-compensation stream from said forward-data stream (see col.8, lines 55- 
67); a combiner (see col.4, lines 54-56) coupled to said forward-data-stream source and 
said nonlinear predistorter and configured to generate a nonlinear-predistorted-forward- 
data stream from said forward-data stream and said nonlinear-predistorted- 
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compensation stream; a linear predistorter (see fig. 5 element 32) coupled to said 
combiner and configured to generate a linear-and-nonlinear-predistorted-forward-data 
stream, said linear-and-nonlinear-predistorted-forward-data stream being routed to 
analog-transmitter (see fig. 5 element 14) components; and a feedback section (see fig.5 
element 50 or 52 or 54) having an input adapted to receive an RF-analog signal from 
said analog-transmitter components and an output (see fig.5 output of element 46) 
coupled to said nonlinear predistorter (see element 28) and to said linear predistorter 
(see element 32). 

As per claims 24 and 47, Twitchell et al does teach wherein: said nonlinear 
predistorter comprises a first equalizer (see col.8, lines 45-67) which operates in an 
adaptive mode to compensate for nonlinear distortion; and said linear predistorter 
comprises a second equalizer (see col.8, lines 45-67) which operates in said adaptive 
mode to compensate for linear distortion. 

As per claim 26, Twitchell et al inherently teaches wherein: said first equalizer 
operates in a non-adaptive mode when said second equalizer is operating in said 
adaptive mode; and said second equalizer operates in a non-adaptive mode when said 
first equalizer is operating in said adaptive mode. 

As per claim 27, Twitchell et al inherently teaches wherein: said nonlinear and 
said linear predistorters selectively operate in respective training modes; and said linear 
predistorter operates in its training mode to compensate for linear distortion prior to 
operating said nonlinear predistorter in its training mode to compensate for nonlinear 
distortion. 
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As per claim 28, Twitchell et al teaches wherein said feedback section 
comprises a digital-subharmonic-sampling downconverter (see fig. 5 element 46) 
adapted to receive said RF-analog signal from said analog-transmitter components and 
configured to provide a return-data stream (see fig. 5 element 50 or 52 or 54). Therefore 
complex digital-subharmonic-sampling downconverter and complex return data stream 
is inherently taught by Twitchell. 

As per claim 29, Twitchell et al inherently teaches wherein: said forward-data 
stream exhibits a forward resolution; and said complex-return-data stream exhibits a 
return resolution less than said forward resolution. 

As per claim 43, Twitchell et al teaches wherein said feedback section comprises 
a digital-subharmonic-sampling downconverter (see fig.5 element 46). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 7, 34, 38-39, 48, 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Twitchell et al U.S. patent No 6,335,767 B1 in view of Sarca US Pub 
No 200501 23066 B1. 

As per claim 7, Twitchell et al teaches all the features of the claimed invention 
except wherein said processing activity controls one or more estimation-and- 
converqence algorithms to generate said filter coefficients. 
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Sarca teaches processing activity controls one or more estimation-and- 
converqence algorithms to generate said filter coefficients (see fig.4 element 74 and 
page 4, paragraphs [0051-0052]. 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Sarca into Twitchell as to achieve optimal algorithm in exactly one iteration 
as taught by Sarca (see page 4 [0051]). 

As per claims 34 and 48, Twitchell et al teaches a method of managing 
distortion in a digital communications transmitter in which at least a portion of said 
distortion is introduced by analog-transmitter components, said method comprising: 
obtaining a forward-data stream configured to convey digital information (see fig.5 
element data stream); obtaining an RF-analog signal from said analog-transmitter 
components (see col.4, lines 49-51 and col.9, lines 10-13); generating a return-data 
stream (see fig.5 elements 50 or 52 or 54) from said RF-analog signal; adaptive 
determinations (see fig.5 element 46) to train a linear predistorter (see fig.5 element 32) 
to compensate for linear distortion introduced by said analog-transmitter components; 
and after training said linear predistorter, applying a second adaptive determination (see 
fig.5 element 46) -estimation-and-convergence algorithm to train a non-linear 
predistorter (see fig.5 element 28) to compensate for nonlinear distortion introduced by 
said analog-transmitter components. 

However Twitchell et al does not teach implementing a first and second- 
estimation-and-converqence algorithms to train a linear and non-linear pre-distorters 
respectively. 
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Sarca teaches implementing a first and second-estimation-and-converqence 
algorithms to train a linear and non-linear pre-distorters respectively (see fig.4 element 
74 and page 4, paragraphs [0051-0052]). 

It would have been obvious to one of ordinary skill in the art to implement the 
teaching of Sarca into Twitchell as to achieve optimal algorithm in exactly one iteration 
as taught by Sarca (see page 4 [0051]). 

As per claims 38 and 51 , Twitchell and Sarca in combination would teach each 
of said implementing and applying activities processes said return-data stream; said 
forward-data stream exhibits a forward resolution and said return-data stream exhibits a 
return resolution less than said forward resolution as to achieve optimal algorithm in 
exactly one iteration as taught by Sarca (see page 4 [0051]). 

As per claim 39, Twitchell and Sarca in combination would teach wherein said 
return resolution is at most four bits less than said forward resolution as to achieve 
optimal algorithm in exactly one iteration as taught by Sarca (see page 4 [0051]). 

Allowable Subject Matter 
5. Claims 8-10,1 3-1 8, 20, 22-23, 25, 30-33, 35-37, 44-46, 49-50, 52 are objected to 
as being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Bach et al U.S. 6,775,330 B2 teaches a predistorted modulation system. 
Twitchell et al U.S. Patent No 6,281,936 B1 teaches a broadcast transmission system. 
Danielsons et al U.S. Patent No 6,600,516 B1 teaches a digital RF transmitter. 
Jeong U.S. Patent no 6,515,712 B1 teaches a signal distortion compensating. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Emmanuel Bayard whose telephone number is 571 272 
3016. The examiner can normally be reached on Monday-Friday (7:Am-4:30PM) 
Alternate Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vanderpuye Kenneth can be reached on 571 272 3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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